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(f-Ti .Aii'i'.rac',: 'T h;-; '.rivcv.-;;!(..t: .■i.:iofjr!': wiih ra;f.-,>.nj.'i£!ti faj i-nminooas [airsitie-s t.-sir,?pr.;'.ir,f; f;.-; ■•:<>" :;ie;---.-;-i;(;,^ri. ^hii-?.'!- ihe 
g pantates have s www weight d&utmer <MWT>> of 706 » 4aOQ'tiecrons. wfiUs m parfictes have » psnicis sij» dsstriiiufion so thai 
iitore thaii 75 wi of she ciEEt-cisss hav? a. i-.wvick-, sk-e 'r-s! is minli fsnt??; V!WD -■■ l>A < MWi'J'' tft iMWD - 0 4 \ MWOr -ffio.5 
SrodiiCJS C0K»pK:iir:g.! !Ai pilase, wiiereir: th«st^ piBtjcJes ara ptreseiU. !>rtK'ff,<is lo prtf.pa.'-s thest' rsiicronisct-! (ai ps.-T3dt;,<: atw the use 
<>( '.hi-.iii f^nioie-.. s.'i ftsotS pTO£ioci& is iiih-e^'e beixsiUs, siicK ss biosvaiisijiSit}', sisbiJity, orai rnelt, hardnass, texTuie. {itsrBttgenesty ajid 
i**" (Miso of ikvsisig. 
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HicrotiiseS fat paarfcielss 

Micrronised fat contiftuouB particles, comprising fat and non-fat 
in$TB&±&at^ are well 3cao%>n in the art and are svan applied on a 

5 ooiraB^roisl scale. The siioronised fat particles kiiown so far 
however have, a foroad particle sis:^ dist-ributioxi. We fo-irid that 
such particles ftad, a nussber of drawbacks when appiied in food 
prodiiCts such as 'naked bakerv' products {the baking prccsss is 
negatively affected by' the presence of fiaas in the particles , 
IQ while the presence of too high atnaunts of the bigger particles 
G&n hsve a liegative impact on the performsince of the yeast 

• re:!.juired in many bakery products) . Further are ths colour and 
flavour of ise creaiTiS negatively affected by the presence of 
fines in the particles whereas in confectionery producta lijcfij 
15 truffle fillinga and tol'faes the presence of too rmick of the 
bigger particles detariorata the .taste performance of th© 
products . 

We studied, whether we could overcome ths profalerns iBdicated 
2Q aboire and found as a result hereof that the use of particles 
with a spaeific particle size- distribution could solve these 
protalaTF>s. therefore our invention concsrn.s in the first 
.ihsfcahce aiicr-oriissed fat continuous particles comprisiiig fat and 
non fat ingrediiarits, wherein the particles have a mean weight 
25 diameter (MWD) of 7.00 to 4000 microns, while the particles have 
a par-ticle si.ze distriijiiitioii so that more than 75 wt % of tb.e 
partieles have a particle size that is inside the range (.hWD + 
0,4 3C MWD) to (MM) " 0,4 5C WD) . 

The mm is defined as aet out in the escaiEples wherein also the 
30 nssthpd to measure the f-F^fB is given, 

.^r.eferahli^ particl.fs. are: applied wherein Mm i.s. 100 o to 3 500 
micrpnef raost prsferably 150S to 3000 tnicrdns. The best resulta 
were Pbtaisiad when using partieles haviiig a siz« distribution 
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so fc&afc mors than 75 % is inside th.& mjage (MD'^ + 0.3 x KDW) 

to imm - 0-3 X Mm) . 

The tnicronlsed particles contain fat ingredients and non-fat 
5 ingredients preferably in such amouatis that the particles 
cotnparis© 10 to wt % of non fat ingredients, preferably 20 to 
80 vt %, sfiors prefsrahly 25 to 60 wt %. These non-fat 
ingjredients axe preferably selected from the group consistinq 
of sugars, carbohydrates,- starches, modified starches and 
10 flavouring conipouads and thus are prsferaily nutritionally 
active ixigredients , 

Altfeo«gh a wide range al fats can be applied we found that the 
best results wer<s obtained IS the fats display a melting point 
foetween - 5 oC and 7£ oC, preferably between 10 and 50 oC, iTiOSt 

15 preferably betwsen 15 and 45 oC. P.f«fsrred fats meeting these 
requiraments can bs sslected from the group consisting of: 
sunflower oil, palm oil, rape oil, cotton seed oil, soy ■ bean 
qII, ffiaise oil, shea oil, cocoa biitter or fractions thereof or 
in a hardened foirm or as fraction of the hardened oil or as 

20 pai-tially hydrolysed oil rich in dlgiyoerides or as mixtiires 
tJiiereof. Vary bsxieficiai is also the use of nutritionally 
actisre fats, preferably selected frora a CLA- glycsride or a fat 
that comprises PIJFA fatty acid in high amounts such as fish 
oil, fish oil ooncentrates , fungal oils, as the use of these 

25 fat« will add the nutritional bsnefite of these fat^ to the 
micronised particles arid thus to the end product, 

:Flawurs tiiat eaa be applied are in principls all loaown 
flavours hnt w« prefer to apply flsvoura selsctsd from the 
30 grotip consisting of touttsr flavour, cinnaBion flaTour, fruit 
flayo'dr, dheese f Xavoiar , 
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"V&tjt suifeable misronlsed particles ara obtained by producing 
particiejS wifch a water content of Iss^s fchaxi 2 

Thfe miGroitised partialev*; are vexy ®ff«c3tivs for use, ir. food 
S prpaucts as alternative: for the kjiovra fat xlakss, kjiown 
BetrPlakes which are qpTamereially on: bh<e! iKariteet {product from 
toders CrofciaahJ , 

The Taicrottised partlqiles cap be used for the prespairatisn of 
10 food ptfbduets with a fat piiass wherein mors than. 30 % of thm 
micrdriised p^irtialea is pteseiit < Typical food prod-acts aire food 
product^ a.el^Gtsd from thJe group cGpsisting of ioe crfeato:, b&Ked 
goods, coatitt^is, filliagsy toppings, ^oups, saucss, dry mixes, 
spreads. 

The iniaronised particles a9pording to the ip-vantion can be made 
by a procss^ comprisincf the foXib^iiig stsps t 

- a fat. melt is siade 

- non fat ingare^dients ars ©liirried in the rssoltsn fat 
20 - the slurry ±& cooled., prefferabiy oh a flaXirt^ drum 

- flaJces of a fat contintious slurry arts collected froTR the 
drum flaker 

- which flakes qptiohaliy are reduced in size, preferably by a 
breaker bar system 

2S - whfersupcn either the flskes or the siste reduo^d fla:kes are 
Bubjecfeed to a cryo-tnilXiiia by cbolirtg tbera with a cryp- 
coolajit, such as liguid nitrpgsn or solid qarbon dioaside and 
rsducihg thsm in uxze while cold, ir* particular while having 
a tempsrat'urss of -20 to: 10 6G. 
30 In fi!:fo«ve prpeesa we prefer to perform m milling in a cryo- 
rrsillsr to a partiale size of mors than 20 raicrons and in 
particular to particlBs vith a Mm as required for the 
products aacording to the iavsiition. 



The flakes can also be cbtain>:5d by using other cooling 
equlptosiit, siicb as a cooling belt. The fat melt can be 
stiibjacte^ to initial cooling xising equipntent such as a 

5 Saiidvik Belt*^ or a ao;o.f ecticiaery cooling tunnel, 

J^ccording to a last en-ibodimsnt of ouz~ invention the invsntion 
concerns also the use of the micronised particles according to 
the iriy^ntion to gtchieve a number of benefits in food products 
18 i.e>; 

- improve the bioavailability of the. nutritimal ingredients 
present in th-s parti.oles and/or 

- to Issprove the staijilifcy the nutritional ingredients 
preseiit in the food products axid/or 

15, - to myprav& oral Kieifc,, hardness or texture of food products 
anc^/ or 

• - to iiirprc^e the hotnoseH^lty of the active: iiigrediant in tho 
food products and/or 

to improve thss ease of dosing of suinor coniponsiats Ixi food 
20 products , 

Other beneficial applications of our micronised particles are: 
~ the use as inclusions in fat systeros applied .in the 
praparatlon of. laiainated dough systenis 
25 the. u^e for the preparation of bake stable bakery toppings 

- th© use in frying systeLns iis fry sE;able inolasioas 

- «se as inoltisiojie: in. laas^arinas specrificaXly snargarines for 
bakery appXloati£?ns such as cakss and tiruffins 

» use bakery pjroducts that will be sabjecned to reheating 
30 by microwaves 

r- use in fat ^ystetns or cheese based systems tb£it are 
shakeable. 
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1.1 Me tfaibd 

Procega flakes- Sfeand^ri^ Frocedure. 

The iagaredierits tised for the flake; prosediire wsire : 

• laing sugar 

• Fat blend 

• Sanding suqas^ 

• UiJblectched pastry tlonr 

• FQWdsred Lecithin 

• Ceiour and f lavour systemi dspeiiding 6n the typ'e 

1, The proceas begsn by prGducing slurfey of fat axjd. powders 
and/or liqraid or dry flawoUrs, This was: miiced in a -vi^&GuaKS 
rated vessel . 

2, Mter siixiftg the slurry was puTrpsd t;o a .f^aks rcli wkici-t wm 
copied to a tetjiperafure between IS ahd 38 odf de^endiiig oii 
t.hs melting point of fcb.e fat 

3, The fat and dry particuXate sltirry was applied to the 
outside of the roll and daolfed to the point of 
.solidification and scraped off usiiig a knife felade. 

4< The chilled slurry, rxow in 'the torEn of large flakes or 
■sheets felt into a hooper v?here it was broken into 
conveyable i^^ized pi«css by a breaker bar syatetn. 

S, Flakes wars ready to si^tfo-iact to a oryo-milling; process, like 
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f recess fractions- Standard procedure . 

The starting material was either standard BetrFlakes (i 0x1 0x4 
Tnillimetrss) or mini BetrFlakes {10x4x3 millimetres) . The 
S flakes- were cooled to less than 0"C by adding solid carbon 
dioxide, *rhe. Ouadro Coinii raodel no. 197G:PS® waa set on a speed 
setting using a specific grater screen , The flakes were added 
into the Qliadiro Comil by hand and the ground material {unsiered 
material) was collected. The groxmd urisieved matsria.l. was 
IG separated into three fractions usixig fx Swaco Separat-or (Vibro 
Energy® 1200. rpm mode.1 ixo.*. 1830,0444, Three .fractions were 
coll set ed; 

• fraction A, tho.«e retained on s XJS^.B (23S0 tfticrons) 

* fraction B, those who went through a: XJS§8. (.23.60 mioronss.! arid 
as retained on a tjs#is {liso microns) 

^ • fraction £2^. thoise who went through a US#3.S {500 mcrohs) 

The weight of each fraGtion was measured and escpressed as the 
weight perttent Of ths total ssat^riai used, 

SO 

In each fraofcion. as. w^ll m in the unsieved inaterial tii& 
particle si.z« diatrifaution was determined using a Ro-tap 
Testing Sieve Shaker® model no- iB, A kho\^ weight oi the .Saai)!^ 
was ahaken for 5 tninutes in the Ro-Tap, fhe weight of iinafcerial 
ZB retained by e-ach sieve was measured and eKpresssd m a weight 
percent of the total material used. The ecrsfeh si«e».>- used in a 
Eo-Tap Tastins Sievs Shaker® (^tsodei no, B) , are descrf:hed in 
table 1.1. 
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Average Biameter 
Cxaicroiis) 


On XJS#4 


47 SO microns 


4750 


on mm 


33 SO microns 


405G 


On iTS#8 , 


2360 microns 


285S 


On UStlG 


2000 microns 


2180 


Oil IJS#12 


1700 microns 


1850 


On ITS#14 


1400 microns 


15 5 i) 


On US#16 


1180 mxerons 


1290 


On LTS#18 


1000 microns 


1030 


On us^ao 




$25 


Through US#2;0 


500 mict-oas 


67,5 


On: US#3 0 




725 


On vauo 


423 5Ri;csrc>n:s 


B12 .6 


On US #50 


300 ^IciTotts 




through U-S#S:0 


250 microns 


275 



tfable 1.1 The OS scresns of. the Ro-Tap Testiiug Sieye Shaker in 
microns 

5 

B'or B&ch fraotidn fehe tn^an ■Wigight diamefe^a? in siisroBs Mas 

The av«3i-age diameter of ths material parsing acrgien siae "y* 
10 sm.d rstaixied toy screen .si see "k* equals : 

(Diameier cf^een x) ••!- {Diame ter pf screen y) 
J "^^ 

Whereas "y» = the next laiaest screen sise than ^^x" whica ^^s 
15 used in the Ro-Tap. 
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The average diameters of the scxmmm usmd in the So-Xap during 
the. experigiesit are described in table 1,1,, 

The particle sise distribiitiojs was determined asr 
5 Weight percmiage of material with esck of these average diameisfs 



The tnean weight diameter yiS.^ aulmxtm^d uaing the foll©%v"ing 
f orrtjula: 

10 3., For aac-h diameter in a fraction weight diarsetsr was 
calculated; 

Av^msgs diameter yi Weight fi-Mctipn of {hat average Mammer 

S , Mean weight diai^ister ; 
15 Ml weight diametei'S of the fraction mmmsd 

C „, T 'i 

To cilasrify fehie a dalpulation will be giyetL: for the data txom 
table l.:2, 

20 4QS0 X 0.072 « aSl.S 

28:53 X 0,7 « l&9a.B 

aiSC! 3?; 0.213 :=» ■^64, 3 

1850 S OvOl «= 1^,S 

±550: X 0< 002 

2~ - 2776 uriicrosia (Heah weight diameter) 



3S 
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Avsrag© Diameter 


Fraction 


Cumuiafciv© % 


; {microns) 








\ 4750 




0 


6 


i 3350 


4 050 


0.072 




j 2360 

i 


285S 

I- 


C.7 




1 2000 
s 


2X80 

: 


0.213 




s 1700 
i 


1850 






1 14 ao 


issa 


0 . 002 


,9 9 , 7 



Table 1,2 Fa,3?tiel:e size disferibut ion of example fj-actlQa x 

The pereantags of particles ^^ithiu fehe raiige (>S!fD'-jlvvD*Gi4) - 
5 (MWD-l-MHD^Oi^) was calGuiated using the following fdrxftuX^ (as aa' 
example of calclilatlen data in table 1.2 are tised) s 

1 . Determination of the range 

10 {MWD ~ mm X 0,4) to iMWD 4- .Wm> x 0.4) 

from table 1,2 .- {277S-2776*0 .4) to {2?76-i-2:776*0 .4) 

Eaiige. ~ X666 to 3SSS: ntidrosis 

15 

2. ealculatioE of psrcgatag^ e>l particlss In gpespif 3,^4 raiage 

The peircentags in range is t&e differenGss between the 
cuiTSulafcivs % at ClvmD-rMSJp*© .4) and tMWI3-fMWD*0 .4) , 

2Q 

U ;~ M) X PB jr i X\ - S) a FA 

2 5 frofti table 1,2: 

(4750-3a86)xg. 0+ (3386-3330) XO . 0):/ (4760-3350) «• Q . 0% 
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CuKOiiative % at (MWp-MWEt*0;.-4') 



tt? ~ Jill X PI) 4- {X2 - jP) K PC 



f roffi: table 1 2 s 



L40Q)3CS&.5) / (1700-1400) - 99. 5% 



10 Pssrce^itage of parti cies in ras^d"^ « 99.5 - 0<Q « 09. S%: 



A l"' aatapeiat above {*?!?D^.Mm)*;0:. 4) 



Val«e f tom taJals 1,2 

3336 SiicroiiS 
33S0 sticiSTOSis 

0,0 % 

1400 tniaroBS 
5*3 . S % 
33,? % 



2S 



l;::-L.ggl:.S5i3jM^MSL.^_.gg y|i-g^ and M ean we Ijgi t 

di-amater 



:cSG Xrt: fehi^ pa:?*agrapii the: pasrticle size dastrifotitiidix a,nd the sifean 
weight diaraster will fm described for different prodxicts. In 
ths different patent: exampJea s ref erejics ^iXl foe Trsade to thess 
data. 
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Bxperiaiejifc 1 

* Following standard procedure d«sisritoed in Method 1.1. 

• Used products ajsd sattiiigs? 

• Flakes: Mini Raspfee^ry BetxrFl^kes 

* Speed Comii ; xpm 
Screeh siae ComiX s IB&Q 

The weight percent a^fe of fraotiom rfecoVeix-^ed Srbsrt the grotsriS 
mafcerial is, descrifeed ir- table 1.3. Th& particle sigjs 
distribution of tim grqxmd material and the particle siae 
distribution of aach fraction can bs fdimd in figure 1 .1 gtad in 
the appendix tables 1 . 1 0 xinti 1 1 « 14 v 



FractxcJia, rscovered Srortt 
ground saatisriai:! 


! 


Fraction A 




Fraction B 




.Fradtion C 


31,75 j 



Tabli^i 1.3 flia weight psrcentags of fractions recovered! 

f rixa gr&iind iRat^rlai £;rom ejsp^riment 1 (cf: Fig. l,i) 

^55|?sri3B)Sjit 2 

• Foilowing Laboratory Flaka taake-iip: Procedure and Ids Cream; 

Fraction Comil Procedure , like described below? 
» Used products ^nd sattijigs; 

• Flakes Baspbferry Paramount B f laJces 

• Speed Comil ; o rpm 

• Screen sfse Gotoil: X5SG 



Jjaborafceiy Flake make-up i?rs5eediire 

The. recipe for these flakes is given in taisls 1.4 , 
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1- Dry ingrsdisKta {icing sugar 6X, sanding sugar, 28 DS 
maXtodextrin, malic acid, tarisalclum phosphats, sodium 
citrate dihydrate, raapteerary powder, red lake, blue lake, 
and l<scitliin) were cctsblned ia a sraall Kobart {raodel no. C- 
5 100) bowl. Water jacket was sefc: 41-43=C. 

2. Mixed for approximately ten ininufcss or; (speed 1) . 

3 , The Pa^raiSK^unt B was melted and added to the dry ingredients 
in Hobart. Mixed for approximately fifteen itdnutag on (speed 
1) maintaining water jacket teisiperatwre of 41-43 "C. 

IQ 4. Artificial raspberry flavour was add^d teo inixture a»d mixed 
for fiw tDinutes, 
5, Tbe fijolban niass was spread on a prs-cMXisd bakirsg sheet 
with parchaienb lines? , 

6< Returned aheat to freeser .{-as^C) for approximately twenty 
15 minutes. 

Removed sheet and alXowsd standii3.g at: room teiRperatnrQ for 

fifteen. minx3ts3s. 
SiGut intQ sniall reofcangular pieces. 

20 Ice Cr«atn Fraction Cotnll Procedxix-s 

1, The Ouadro Comil (snodel J'ig, was set at zero speed 

with O.ISS size greater. 

2 > One tbousand-gram batch of small rectangular pieces was 
milled throngh Euill and che material was collected. 
iSS 3 . Five hundred grams of unsieyed tnaterial was taken and a 
particle size distrifeufcioa on a Ro-Tap Testing Sieve 
:Shaker modal no, S was run. The other five hundred gr«K» 
was hand sieved on else # 3 and # 16 screens. Subsequent 
particle size distribution was performed on these two 
sises on a Ro-Tap TSiSting Sieve Bhaker snodel ao, B. 
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% 


Pariamoxmt B: 


SO 


Icing Stigae 6K 


30.13 


Ssadinq sugar 


IS 


28 m Maitodsxtrin 17S176 


11 


mile Aaid 


1.3 


Tr i c a .1 c iurd p.hosp;bist $ 


0.4 


SodiuTfi citrate, dihydx-ate 


0 . 3 


Rasp Art. F95133 M&ne 


1.5 


DD -4G Raspberry FDR YD 


3 


FP&C £cED # 4 0 




FD&C Blue #. 2 09901 


0.01 


Lecitlain; liquid 


0 .OS 



; Table 1,4 Recipe ParMnotiiit B Raspberry; Flakes for lc<s 

crsass applicatioxi 

5 

^he weight percentage of fractions reco-vefed from the grouad 
material is described in table; 1,S. The particle si%,e 
diatributioii of cne groimd mteriai arid, the particle sise 
distribution of each fraction can be found in figure 1.2 and in 
10 the appendix tabi^a X.IB ^iritil 1,1^. 



Fraction recovered 
from ground tnafc&rial 


Weight- Percentage {^} 


Fracfion A 


.34,6 ■ ■ ■ ; 


Fraction.: B 




-fraction C 






12,3 

■ 



Tabls 1 , 5 The v?aight persantage of jtraotiorts rscoyered 

f rota ground material f rots sscpsriitisnt 2 
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3 , X Bread Ap■Clli:a^stxon 



3.1.1 IncTj;-edi.snt:£ 



The tissd ingredients in this expeTltnent '^'sret 

• Bread Flotir 

» Qranulafcea Sugar 

• Salt 

• Hon Fat; Dry Milk, Powder 

• IDrf y^aat, Red Star Ac:tive Dry 

• Water 

• ftaspbey.ry fraction A from esjps.riffl^xit 1 {on US #a^:PSD > thmi 
2,360. midrons) 

• Saspberri^ i-x~action B f rott! e;;<peri^5!ent l (an 178 #16 , PSD iess 
than 2,3€D misr<sns and great «3:- than 1,180 microns ) 

• Mapberry groaadf unis-iaVed rnstsrial from expeK-iment- 1 
(.Particle ,size distrtbutilon from 4,?50 udcsrojis to SOO 

standard white bread dough was prepaisd using the following 



15 





$>ere«ntag9 <%) 


Bread Flour 


S4,G 


QraBiiXatscJ Sugar 

• — : , --J-— 


1*,.8 


1 Bait. 


(3 . S 


Sfon Fat Bry Milk Bd»?der 




\ B^t:rkake Short eitiing 


i .8 


: Dry Yeasfcv Eed Star Acti^sre 
i Drv 

^ ■ . . . 


0,8 


; wabsr at 43oC 









Table i,6 Recipe Bread Dough appl id at iojx 

tiie Bread., aough. wa^ prsspared using a. stsindard dough laaking: 
S procsdurs... 



1 . -Fldur-v Granuiated Sugar, Salt asd iSbrs-Fat I>ry Milk aiicl dir/ 
10 yeast were scaled int-o missing Bbwl and mixed uKtil 

b,omG.gen^ous f irst speed Hofeart mixer s?ith Dough hook) . 

2 . Betrkake Shorter4.;ng was added and gradisally watcar was added 
until dough ^■^as formed. 

3- Mi:!ce.d oh medium speed jspeed %2) .for S-spesd .sii:»:ar for 10 to 
IB 12 juinutea "Uiatil slut en was fully developed, 

4.. FolXCfWing preparation. o£ the Bread dOKgh a measured porticn 

of t;hs dowgh was taken. To tliat, portion tiie xollowlxig 

material viere added to each portion; 

&, 

20 » Portion 1 

Ad.dea .10% .by ^v-eight Saspberry f ractior;. A .frora experiment 1 
to Bsreasi .dongix prepared as above. Fraction was 
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incorporated by tnixis^g Hobax^t mixer dough hook, 5 

* Portion 3 

S Added iO% by weight Raspberry fraction B from experiment 1 

to Bread do-ugh. prfspared as abova , Fraction B was 
• iRCor?5oratea by mixirsg Hebart toixer with dough hook, g 

minutes . 

10 • Portiox^ 3 

Mdsd 10 % by weight ground, unsieved Ra.spfcssrry materisi 
from experi\Y;snt 'l. The non-fractionat ad mtarial was 
incorporated: by tnixing Hobart mixer with da«gh hook,: 5, 
aiinutes . 

15 

S, Proof i:ao and baking 

FoIIowirjg incorporation of the Fractions the doughs pf spared 
from portion i,2 and 3 vare placed in a bowl and proofed for 
1 hour, Dctigh ivas punah'sd down, molded into lOavaa and 
2Q proofed for another 20-30 minutao, Los^ws wsxre retaoVed and 
haksd at 204" a for 25-30 minutes, 
?. Baked loafs were cooXed, waighed and m^araured for volume. 

2S 

The bread volume was tneasured by Rapesesd displacement aiethod. 
A loaf was placed in a oontaiiier of known Toliirne into whiob 
small seeds e,g, rapsssed were run until the con-ainar was 
full. The voimrte of the ffi-seds displaced by the loaf 
3Q measured. Leaf voliisns psr •weight was then calctslatsd. 



mommmm 



3.1.4 Results and ponaluBion 

Rasph&tty Bto©ad loaf portion 3; using non-£ractioBa1:ed: snaterial 
the bread yoluras wheii meaBursd was f ound to b& 15 . ?«5% Issj®: thaii. 
S: the bread jpreparad witli £;r'actiqnated m^^ Portion I- 

R^sp^ersry Brsg^d loaf l-ortion 2 using ncsn-f rsctioaatea !Ti&terial 
the bread Volbtne wiven measured waa foimd to be 9,1^ less fehsn 
ths: bread prep^ired with fractionat<&d material portion 1. 

Ftbm this dat^ It <3ars be coBcluded; tfcat using ;RaspbexrF 
fraetiocs resultsid in a larger bread volume, fchau using ground, 
wsieyed ^matsriaI- within the foaltsry- rsarket it is well 
recognised tfeat br«ad with a larger bread volura© results ih a 
15 Tnbrs dfesirabM tesctiire thaa bbt;a;ir;ied with low bread volume, 
Tlsing fch^ Ainsi&ved Raspberry jr^teriai the coTtSndii baking 
procedidre led to a poor br^ad voiume, hoover using fraction 
or fraction S of the ■RaBpb^rtf matgirial iarger, desirable brsad 
•voiujssg wesre obtained. 

20 

J>art 4il Ice Cressm appiiqatipn 
£S 4 .1 . 1 ingredi ents 

The iBgrediants used in this ejijjeriitienfe ware; 

• .Artificially flavOiired vanilla ice dreajTi {Brnxay Martin) 

* Saapberryr fra:c.tl6n A from experiment 2 {on US #8;PSD > than. 
30 2^350 microns) 
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» Raspberry ; grcmnd, uiisieTeii material from experinient 2 
{Particle size dlstrib^ition from 4^750 marons to ,500 
{n.!.croiisi 

5 4.1.2 Kstho^ 

Procedure? 

X. 10% by %';i2igi-3t ground, lunsieved Raspberry 'jiatarial from 
experiment 2 were put in artificially fla-voured -vanilla ice 
10 cream. As W6.11 10% by xwelg&il: Raspberry fraction A from 
e-xperiHtesfc 2 v^ere put in artificially flavoured vaiiiila ice 
crsaiTi . 

a. The san^plss were put iri cups smi w«;re co^ed I? for the 
unslev^d ground ice cream applicatioxi and F fpr the ice 
IS orearo application vffith fracfcioR A, 

. 3 . A sensory paiiel evaltaated tfee fsanroles. A p^anel was rua to 
detsrmins ssigiiif icaiit differencss in the areas of s 

• Visual ideiiticy between ice dream aisd i.ncluaipji 

* lextjiral differences 

20 ♦ Fiavdur butst and balances betv?^e?:i ice cream arjd Incl-ueicsin 

4. 1 .3 Senaory eyaluabign J^e .th^^ 

B^ch STaiuatioji was aafried out by the same seiisory panel, 
25 which consists cjf IS p<ersons, emluattor! panels were 

coaduotsd uilder the satas ebnditioRs aad the game pKipcedurss . 

Tl^e panellists: evaluated the products ag^ijjst each other with 

one of them as a refsrena® for differettt tSfescribed afctributss. 

The sensory iscfbr® sheet inoluded a -line scale .£br each 
30 attributa. The range irom rhe scale went from. -3 tsxstii +3, 

wherein the reference is sero: on tns line scale. 



fcrimfmmm 



IS 







3 


. 0 w 


big difference 


* 




2 




ve^ry clear difference 


» ■ 


+/~ 


2 




clear difference 


« 


+/ - 


1 


. s ~~ 


very noticeable difference 


• 


+ / ■•- 


1 




no t i c ea b 1 e di f f er ence 


« 




0, 


. 5 « 


alight dif ferancss 


• 


0 






same reference 



The following atfcributeg -w&tb syaluafeeS by t-hm .a^simasy- paxiei 
IQ fox" the iee crsarji applicatlori ; 







'. , .... ■ 


0 


Bosifcive 


* 


Appearance of particles 




0 


more : 


• 


BXeesding of the inciusipns 


lass 


0 


more . 


• 




sidwer 


0 




• 


Waxirxess 


lesss. 


0 


TROr® 


« 


Che^ifirjeas 


less 


0 


mors 


• 


PlsiYotar r« leases timo 


slower 


c 


qxiioker 


• 


Fl avour sret ent io» 






longer 


m 


Flavoiar ii^spact 


Ibsb 


0 




* 


Aftertast^i- 


sfeortar 


0 


longer 


• 


Soumess 


less 


0 


jriors 



,i,-jL.vji_.B.gg^j-fc,3 and Qopc!j.jagiggg 

25 J.XI ti^ble 1.7 tha results of the Bensorj*' e\?al^aatlon Jior ijhe ice 
create application can bo fo-and. Only tbe results for sawiple F 
{fraction A) are aesoribed, since sai^ple R was the reference 
and was z«ro on tha line scale. The aata only shows iihe 
attribute results from the differancss between the two saa^lea. 

3 0 Ths;, other data is left out. 
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of tiie 


WtajBbesr of 
pmneiXists 


Husaber of 


j 




patiel 


positive or 


specific 
dlf f ereace 


1 Bleeding 
\ ot 






10/12 
less 


7/12 -,I,S, 
vsry 








blfesdlng of 

the 

iXicluBlon 


aotieestble 
differencs 






-1.2 


V/ 12 K 

it down 


7/12 « -l.S, 

very 

„!:iotxc«afcie 
■difference 










.' / i,<i +iS , 1,1 , 


Chewiness 


more 


1.x 


10/12 « pipre ' ■ 


6/12 - +3,0. 

clear 

differeiiaa 


Flavor 
release 

— - — 


slower 


-:q,8 


10/12 

slower 
flavour 
.release 


4/12 « -1,S, 
very 

Boticeabls 
dlffersno© 



'I"afol:s 5; , 7 Results of che ssnspry evaluation of ice cream 

application with fracfiiou A (sample F) regardi3>g to the 
■referenoe (sample R) 

S' 

Taiale 1.7 sliows that using fraction A sssulted in a viaual 
Si'snsation of the inclusion, siamely Isss bleedlxig compared to 
the iinsieved Raspberry material. Using- fraction A resulted as 
well in a more waxy and chewier inelusioa .iB«n»ation. A very 
10 noticsable diffsrejice in flavour release of. the inclugjioia osn 
be found when usdng Raspberry fraction 

It can b<a concludad from these results, that the ice creatii 
keeps lookix5.g like a whita ics cream and the, incltislons wsre 
15 distincwive from the ics eream. wheri using fraction A, sines 
thers was less blseding:. The ground tmsieved .^t-erlal had tttere 
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felesdiRg mxd ftlser&f ere showed less visual, ideutity between, the 
wiaite ice crsam and tfegs pink Inol-Usipn. 

BBConSily .it can be dencliMed thst.t iisinQ fraction A, there waa ^ 
5 mors oral sensation of the inciuaions. The inclu&XouB appeared 
to be mote vj-axy and mox;«i qhe^«y, so bsxfeux-ai ^sEsore l«ientifi.«tole 
as a <iistip.ffltiye: Iholusiort. The \msiei>ed Jtiatief ial gave a less 
te:Kfcui-ai sensatiori; therefore it was mote dififlciilt to identify 
fche Inclusion being a: distinqtlve inqltisioR:. 

IQ 

Piaally ife appsaretS that there i& clsar flavoiir ideiitif ication 
fforil both ths: ice preatjv and the inolusion when using fraobioh A 
the :BB.3phe.tTy material.. It showed namely delayed fla-TOxsr 
release from the inclusion. tTsing the unsiev^d Ra^sberjry 
15 TKaterial as th^: inclugion, there was no disfeiKctivs flavour 
taetweeh sxifestrat® and ino3:u:gion, since there vj-as less Slavoar 
release delay, so both: flavours app>ss:arsd at the ^mm time. 

Overall it ean be cdheludsd that usirig fraotipn A of the 
20 Raspberry matgrial in as ice oreatn appiicasiion has given ars 
idsntifiable white ice: Greain with dis.tinctive inclusions both 
visual aad oral., wliere: the uBsieVed aaspberry rnatex-ial did not. 

iSxjjerikexit S 

2 5 

The following ingredients were used in this axperiroenfc; 

* Eeavy whipping esream 

* .#2DE Odrn. syjrup 
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• FiBely chopped wfhite choq;olate ifestle) 

» Raspberry fracbion B from experimssit i {oxi m #1S,PSD less 
th.a,a, 2,360 microns and -gsrester than 1,180: microns ) 

* Raspberry ground, xinsiev^<a msttari^l frorr, experirosnt; 3, 
tPartipXs sise di^trifcutioK from 4,7SQ tnicrrons to 300: 
snicrons) 



5,1,2 Method 



10 Standard white txxxttle filling wgis prepared using the formula 
like described in table 1,8.. 





Percentage {%) 


Cream 


. ™..„.^ 


42 DE corn syrup 




WMts crhocoiate 


.. ^ 


f iraetion 


- — ^ — ■■ s 

15 i 

1 


TQtal 


iOO j 



Tabla l.e Hecipe of truffle appliaation 

15 

4he stanaard; ishite truffle fillirig was p^BpnT^d ^^ing a 

standard -white trume fillipg mking proc^iSure, 



Procedure s 

20 1. W0igfe«d the cream and th^ e:ora syruji direct Xy into a pats. 
2 . '^%igh®d o-ut: the choeo-late ±n % hcml scn^ thep chopped int 

fine giscss usiog a cutting; board. 
3, Th?; raspberry fraction; was weighed into a. lar^^ stainlss; 

as 4. Tfee cream and the corn ayrxip were boiled. 



5 , Poured the qreiam into the ctoCDlafce , Tiie ttdxturs was gsntl>f 

st;ir,r?sd until chocolate was vnelted, 
5. Piacfcion E Raspberry- from sxperit^ent I wa^ added to th^ 

Ghceolats? mix-ture. Sit ws^ stirred gently, 
S 7 , Sample e;ups were filXe«3. and GOdetJ F. 

The ssme proceoiure and. forrnula were \isea for the 2*^ riin, 
however wi^s Hsspfoerry groxind urxsieved material from 
e3!pe3?lmeht I . These sastples wers: ppded H f or the sssssory pasisl * 

iO 

h Sensory panel evaluatecL the samples. A parisl was rtm to 
deter mine Significant :di.ffer«nc!ss Ie the ar©a^ ofj 

• visual identity between white truffl© Silling snd 
inicltt^idh 

IS • Textural! dif f erences 

• . • Flayosr isnr^t. and. fealancss .between truffle filling snd 
inclusion 

^1. 3 S ensory ey aiuatio^^ Method 

20 

Each eyaltiatipn was darrifed oiit by the iaavti-s Sertsorv panel, 
whic'h consisfea of 12 persons. The evaliiat: ian panels wsre 
cdndiicted imdesr ths same cbnditiptts and the satiie procedures. 
Sh^ paneXists eTaluated the products against aach other with 
2S dhs; of oham a© « rsfereno.e £0?' .dif fsrsnt described attributes. 
The senssory ..score .ghe^t includsd a liae scale fpr each 
attribute, the rang^ from the scale wsni; from 
-3 m.tll +3, wherei*5 the. reference is zero on the line scale, 

30 • .3. 0 « big differenos 

* */- 2,S very clear differsncs 
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• +/- 1. 5 « vsry noticeable difference 

• +/- 1,0^ noticsable diPfsreece 
» -f/- 0,5= ©light saiSrersnqa 

• 0 ** same stB refsrerices 

The foilqwinfcF attribute^: srere evsltiated fcy the sensory pas^l 







S?egativa 


0 


Posit ive 


* 






0 


Tnore 


• 


Bleeding of the inclusloi:!© 




0 




• 


Meltdown 


slower 


0 








less 


0 




• 


GhswineSs 


1 ess 


0 




* 


Flavour release time 


slower 


Q 






Flsvouz' retention 


shprter 


0 


logger 


* 


Flavour xapact 


Isss 


G 


mojre 






shorter 


0 


longer 


» 


Sourtiess 


i:SS« 


0 


mora 



In taMa 1.9 fche results of the sensory evaluatioa for t&e 
35 ta?uf£3.e mppliealiioB car; fca found. Only the results for satJipXa F 
(fraction ^) ntQ. descvih&ti, sinc^ satt^ie R is tha refsrence attd 
XmB sero on tb^ line seals, I^ba« l.S shows paly the sfctribufce 
results, whicii appsaresS to b.^ different h^tmim. ehs. tv?o 
e:\raluafeed sajTtjMes < all the oth&s; data was left otifc . 
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Truffle 1 Jiesiilfe 

j panel 


of the 
panel 


\Jfui!i>0r of 
paaellisfcs 
positive or 


paxiellists 

specific 

difference 


Blsecjiiig. ] less; 

of i 


-2.2 


12 /IS '5 less 
blssding of the 
ijiclusiori 


5/1,2, «■ -3^., D:, 
clear 

differeuce 



T^tole l. S ResvilSiS of the: setisory sT^luation of vviiaite 

fcruf.fle filling ^ith ,f,rf,ctiQn. „B (issTispie 3?egarding to the 
reference fsattfjle R) 

S' 

Xt showed that using gasplierjry fractiort ^ rssultad ifi s %'is-a^l 
sensation of the distinctive inciugion piecass, namely less 
blsfadiiig compared to n'm tmeieved Rasiibersry matarial, 

10 It. can be ddaeluded from this data that v^ith ths ujRsiev^d 
Raspberry'- mafc&riss:! it; ws^ less possible to Ideiatify a pink 
,i inGliiaiori in a white truffle filling, sines tfeer© was mors 
bleeding of the incliasion into the ©ufos;t:ra:ts , the: whit& trXif f le 
Silling was mot id^ntif ialsle anymcirfe as beiag a White truffle 

15 filling- Using Raspberry frism fractiQn A, it shewed less 
bleeding and therefor^ a, ttiore id^ntif iabXe substrate with a 
dl^tinc t iye incliiiaiott . 

^ Itcpxm&a bioayailability ot mioronised fat particles ;cotnpared 
to large f at psirtlclsfe 

e .l.Hat^rial iaad ssetihioda 

* :^rciductiQn Qf __g-car^^^_jB|bx|^iged gat .pBLrtic leg 



Th© folloving ing-cedients were uBad in this ;S3?5>s!riffisnt : 
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Ingredlant 


Psrcsntage 


Aratex L (partially feydrogersatsd >egiatai3ia 
oil - soybean and cotton m^d) 


3S.00% 


UR-blaached pastry f Xo'fejer 


34 .50% 


Maltodexfcrin 


24.4 0% 


KaCI 


1.37% 


Cicric acid, granulafce 


0.49% 


U-eaj?otene, 3Q% iii oil {Koehe} 





Micronised fat particles vers produced gollp^ing laboratory 
S flak« make-up procedure, m report-Sd Iki the patent (M;etho4 
1,1) , A ISSG sareeii sise CoTail was used at rptti .lior 

SiTiall p-Gar.otejie nilcrox3.is6d fiSt particles wexs sieved and the 
10 fraoticxi b«twe.e?i us #16: and #.B (KoTap ais-^es) obtained , 

Large fat particles wer-^ obcained following t'm ^ime procedure 
used to produce niica-anised fat particles except that they were 
big rmough to be retaiaed by sisve #3,5 ?£SO0 micron) , A 312G 
IS screen sise CoSftil at 1200 rpm yia» used for grinding, 

♦ Bioa vai 1 abi i i t y experiment 

The bioavailability sxparirasiit was carried out f pllQwing fehe 
20 proasdure reported p» ■J^ipids, 33:, 10, g85-S32 (1998) . 



Traasfsr bf p-caTot^m from mprorxissd fat particles to olive 
Gil was measured in lOOtnl, stoppersd glass flasfes iBeatson 
eiarfcglass) . area vumx&mtrb&d oil/water interface was 
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I6c#. T^e aqtxeous phase (30mi} contained: 2,Sg of stiiGiSoais^d 
fat particles; Cor large f^t partidles) said l^vM HaCl> '^be 
siolxitiGn v?as adjusted to pH 2 witii ECl and prs-egaiXibr^tevl at 
37"C in mi Grbital incubator SI: SQ (Stuart Scieittif ic) priox' 
5 the addition isf tbe mcroniseiS fsfc pas-ticles (or lai-gs fat 
p^rfe iclas); » 

The oil was feh^n add^d flSml) and the flasks retuxxied to the 
iijcxibatorj ^et up for shaj<lj^g at speed 80. Samples of the oil 

XQ phasisj (leotil) were taken after Ih inctOjatiott, since it has been 
reported tlaat that is the rssidsnce txm& of the meal in the 
stomach {j. AgriC; Fpod Chem. , 47, 139,9). S-Carotene 

waS: nieasxsred by diltatijag .such a.liquoU3 of oil into 2mi n-hexane 
and tiseasviring the^ ab;sorbahce at 4SDnt« using a xm extinction 

15 cpef:£iG:ient of 13,7.4.. 

Bach sample ^v"as :riih in triplicate . 

20 

ggO^^tipn of fi-car otene stilcroa ised £at ga rticleg 

The percentage of sieved Srstaixied between sieves #8 and #16) 
mlcronised fat particles within :± e,4*mfD was 38. ,2%, The 
25 percentage was caicuXated as rsported in t^e patent (Method 
l.a) . 

Tije partiele sisis distribution of the mic3rosiis3ed I'afc particrles 
r^taiijed bet%\'een sieve #8 and #X$ wss the follDwiag. 
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Screea siae 


Mean 


Srasits 


% 


8 


2360 


2855 


0.17 


0 , 17%- 


is"'"""*"' 


2000 


aiso 


25 , 57 


2 5,61% 


,1.2 


1700 


1850 


30. 7 5 


3 0.81% 


14'""™^ 


:. "1400 


15 SO 


c'~ 


2S,2S% 


1^ 


1180 


1290 


12 , 73 


12 . 75% 


IS 


J. vf >.J. y 


1090 


3,.S 


3.81% 


20 


8S0 


925 




0.13% 


'--w.w.sv>w 


5(30 




0.46 


0,.4S% 


Total 






SB , 84 


J.OO . QQ% 



■ ■ ■ ■ 

g 15.00% 

ix. 

0.00% 



{^artjpie size distribution 




IQC'O 1SO0 5'0Q3 

Mean size (pm) 



3000 



^Matosd between 



IB a'fee M-JD of fcxhe microB.iae{a fat parfeiclas vaa iJBO.B.., 

The average concentration at p-paarotsnS In tfes oil phase after 
20 ::.ncuJsatio5i >'ltfe large fat pa-trtiGles or miororjised fab particles 
was e,S»i5&S aad 1.4nM £-«sp©etively. 
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6 .3 *CoiicluSioas 

The micronised fat particls^ prsKJuced ware within the patsnt 
specif i cation for what concerns she MWB sind the pajrfcicle gise 
distribxition . 

CbnfjareS to laarg© £at particle^, of bigger slss, ndcxoniB&d fat 
particies ahowed irtproved bioavailabilitjr of fcbe fancticmsiJi 

ingredient p - caxoteae . 

ItTiproyed homooen'sity of ■micronissd fat particles GOiSpei3red to 
large fat particless in a food p*-oduct (bread) ., 

7 , 1 .Mafcerial 9.114 methods 

♦ g rod\}0tlQn o£ carotene ra icrgrilead fat gartl^leg 
The followiag Irtgredients were used iri fcfcia experiment:; 



1 Xiigxad i ©n t 


Parceritage 


I Aransx h (partial iy hydrogenated vegetaibie 
oil ■• soybean, cor-tonseed) 


3Sy9Q% 


ITrjbleaciied pastry flQw:©r 


35.40% 


[ Maltodextrin 


24 , 3% 


t IfeCX 


2% 


i Citric acid,, granulate 


■ ■ ■ ■■ {)', 5% 


: Sj-Qarotepe, 30% in oil {Roohe) 

t^. 


0*3 
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Micronised fat particles were produc;sd following laboratory 
fla3<e make-up procedure, as repQirfced ixi the patent, (Method 
X.I^ . A 156G scrsjssn sise CGmll %ms uB&d at 1800 rpm. 

,5 Small ^-carotene mlcroniaad fat partiqles were sieved and the 
f raation faetweea, m. #1S and #8 (RoTap: sieves) obtaiQed, 

Large fat particles were obtained followisg the same procedus^s 
used to produce micronised fat particles excispt that they %mm 
10 big encugh to be retained by sieve #3,5 (seOG micron).. A 313(3 
screen size cptiiii at 1200 rpm ms used for: grinding. 

* P^'^^d Productio n 

15 About 43 6g bread was mads containing tfiicrdnisea fat 

partifiiles or Large f&t particles. Bread was produced wifeh the 
SoiiDwing. ijagredierifc s t 







Floiir 


53.2% 




1,16% 


"salt ■ 


1.1€%: 


Margarine 




Bu^^r 


i>is% 


Ir^ater 




Micronised or large ;tat particles 


7.34% 



20 The feast was dlss^olved in part of tfie wmfc«!r> Ml otfeer 
isgredisiits^ were niixed togetJier to ^om a. dougli, Aftax 
f ertnentation fsr .4:!;mi;a and rev90>:k> earrisd^ ou^t three times isi. 
total, ths bread was baked at 2S0*c for SSmtn. 



woammim 

3,3. 

* Bxtraetion g£ Jj-cggotea^ from Jsreaci 



A slice of bread {without the crvist) of about l.Scro thickness 
waB ci.it ia 4 squares of 7.5g each. Each 7.Sg quarter of bread 
5 was extracted wltii i bo -octane/ water (2:1). E.K:actiy 200ir!l of 
iso~octsuis vfere added to: the bread in a .aoomX .beaker, followed 
by fche addition of loom of aeioMafed wa*ar* 

The saKipla was then hoytiogenised in an Ultraturrax T25, Jaaks & 
10 KuKkel , Settings were sooOKtin"^ for ISaec followed, by 2mxn at 
9500mih'*.. 

Afterwards the sarnple was itmvediately transferred into a apOml 
conical fla^k with lid axid left for separation: for 30Mn In the: 
15 dark:. 



Aftsr lOniin the iG-'o-Qctane layar, ccntainiag ^-carotene clearly 
sepaz-ateci from the wacsr layer. 

The absorbance of the iso--ocbane layer was read with a W-VIS 
20 speotroi^hotometer set up at 450nra. The S'^*' of p-carptene was 
137 .4 , aa reported on Lipids, 33, 10, :$SS-Sg2 il$m} , 

l*he percentage of sieved (t«ttain«d feetwe^a sieves #S arid 
mlcronised fat particles %?lthin ± 0.4*MWD vs^- S8.4%, Thm 
percsntaga calculated as rsported in th^- patent (Method 

.3.0 1,1)., 
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The particle: size distrifolat-ioR, of the .rrvieroaiaed f^t particle© 
til© f ollowing J 





v^e #8 and #16 


www 














siae 






3 




"2855 






110 


20 OQ 


: 2X80: 


ax. 73 




12 


17.00 


iSSO: 


38,8 


2 B . 56" 


114- 


2,400 




27. 07 

. . .' .. ■ 


26.84 . 


|16 


iiso 


12S0 


IS. 7S 






iooo 




6,49 






850 




0.39 






;5Gd 




0 , 43 


■0..,43 


(total 






100 ,84 


100 



5 The part ic I.e. gise cllstributiori is also shown in thfe foXlDVfing 
graph. 

Particte she dis^ibuition 



30.QO% 



IS 
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The WD was of She miproKised fat; partiqie^s was 16,9^7.4, 

* Extraction of fi-darotene £rotn brea d 

S Qmarfiesrs farotis ons slice of bread with micrpnised tm particle© 
ana fr<XE one slic© of braad with larg^ fat paj-ticXes aa^e the 
£oiac5Wing absorba&ces at 4S0nnv and, seiag 537 tehe TOelecu;lar 

weight of p-carotane, the following amo\:nts of &~carotena/brsad 
quarter. Average values and .standard deviations are also giveit- 



i ' 


Isarga £at particlss 
&r«ad 


Hicroixiged fat particlas 
bread: 


bread 


aba 


amount in 7 . 5g of 
bread 


abs 


aiRpiint in 7 , Sg of 
bread 


(Quarter X 




0.214Sg 


0 . 516: 


Q, 4 03 89 


quarter 2 


0,244 




0 - SIT 


0.4833g 


qi^arter 3 


0.4 35 : 


0;:3.405g 


0.:53Q 






0>50S 


0 . 3 9 74:g 


— . „ — 

D . 630 


Q.4$X9q 
„ . „, ,_. . . ... „| 


aiferage 






3 


0.44.84g 1 







vU-i.:.-.. . 







15 7.3, dGacltisi©ji& 

Xmsges of the bread BhmiB^ that bread wit-h micrmised ifat 
part isles was paore ilomogenePus tbaa bsread with large t&t 
particles , p-Carotene asialysis of the bread elietes also shov/ed, 
;2:Q OK trbs bassis of the bigtesr standard deviation of the ouarters 
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of bread with large fat particles corr^pared to the Quarters of 
bread with miaronised fat particlss, that niicronisad fat 
particles allow obtaimag more JsQWogenecus food products, 

S The highei: average amount of carotene exc>racted from the 
bread with ■ micronised fat pa;art.ieles can be explained 
donsidsring that in the hs^sad ««de with large fat particles j 
largs fat pax-ti Dies were prlmarilv- locafcssd iri/nsar the crust . 

Iinpraved doBics of iRicrcnissd fst particlea cotnpared to 
imsieved fat pascticles . 

1:5 Eeproducibls dosing of ingredients is it!\portant to raaintain the 
:&mxm cjualifcj of food, products,, thus a-'/oidisg variatioxis from 
:babch to featch. 

8 -1 .Material ast<l methods 

* .Prodi-^btii.on of Rgispberry mlcroriised. f a^t :partlcleg: and of 
Th-s -following, ingredisnts were uss^ t.i% this esigsriment j 



30 
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Ingredient; 




GLSP ;8,?dt {partially hydxogeii&teci 
vege table oil - soybean, cottoasesd) 


■3,1.. ,5% ■ ■ 

i 


Icing &uga.t 




Q-i?anulat«sd sugar 


i6;o% 


niaitodexsrim 


17 , 0% 


Halic acid 


l,Cf% 


Tiriccticium phosphate 


0 . 4% 


DD-40 Raspberr;'' pcwdsr 


1.55% 


Fp&G red # 40 033 10 (road. colorant) 


2.0% 


PD&C Blue #2 09901 {food oolorant): 


Q , 1% 


Lecitiiin,, liquid 


s.ox% 



Raapberry rni.cronised fac particle© were proajcad iloliowiwg 
laboratory flaka (nake-up procedxirs, a& reported in the psiteat 

• ; (Method 1.1) > A 187G screerx size^ Corjiil n&B Used at; 120Q rp^i j:or 

5 griadiag. 

MedUim Raspbersy rfslcronised fat particles were sieved and the 
fsractioia between #12. and #6 (aw&aoa sisves) obfcainsd*. 

10 Uasisved Raspberr^^ fac particles were obtained following the 
same prooedxire used to produoe raicronised fat particles except 
that they were not sieved, ait^r grinding. 

* 5:asiness of doaiag experiment 

IS 

To prova the easiness of dosing, 20 subsequent voluthes .of 
raicronised fsc particles or tinsie^sd fat particles were scooped 
from a reservoir of product sirmalatittg a doss dispenser-.. 



36: 

Sach (Sobs was weighted and the standard deviation measured for 
both the Raspberry micrGnised fat particleB BamcleM aaci the 
unsieved Raspberry fat- particles. 

The psrcsntage of slaved (ret:ained between sieves #6 atid #1:2) 
10 Raspberry micronissd fat particles and of misieved Raspberry- 
fat particles within ± 0.4*MWD was 8.8.7% ::aud 5S.9% 
respectively. The percentage was GaXc-uIated as reported in the 
patent | Method . 

IS Th© MWD of the rfulcronised fat particles was 2289.4. and that. o£ 
...^ the ussi eyed fat particles was 3361.?.. 

The particle size distribution of tfee Ra^jgijperry mcroaissd fat 
i^artidles retained between si,s-v:e #g and #12 and of the uxiSiaTed 
Rsspberry fat part: idea is shoym- in thS: foXlov^ing table &tid 
20 graph. 
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MiCfonised £at part;i<2les | Usisl«v©S fat pirtieles 

— ■. : s 




&GX9&a siae j Mean 


g 


% 1 Screen sis@ 






% 




~ — 1 




i 4?S0 






G .1 






0,3 


0,5 i 33S0 






1.3 V 1 


\B \ 3360 ; \ 2S5S: 


6i , 2 




2855 


§6,22 


3.$.i 


L^,. : . 


2000 i 2180 


W7i 


2S,Sj 2000 


218Q 


■ 




jl:2 




21 ,4 


14 ,5 j X70G 


ISSD 


18.20 




114 i i4-q:o i isso 


IS. 2 


13.0 1 1400 


1550 


13.87 


3." i 

i 




5.2 


3 , 5 1 11 BO 


1290 






lis :i ■ ■ 1 




i 100.0 

i .™J 


ioso 


& . .1 3 


.2... S i 




■ 




1 SSO 
i 




3,87 


i 7$ 


jPari: 


iQOD 


lOQO 


2; n '* 


1,5 




250 


24 , 00 


■s-.s 1 
"""aQO% 1 


jTot 1 


■ . 


148 


.100% 




--^ V 


24i73T 



Particle slZ9 distributipn 



45 




sooo 



3000 
size {jjto) 



4000 



SODO 



S3 or aos.xnQ experiTt-enfc 



The a!Tsox«it- of sawple scooped from the RaspbsEry unsieved fat 
partlftle.s .ajid tfaa Sax^pberry :jsicjrcjni.sea .fat Qart^islss." 



W<> W/l&(!lg3 



3:8 

reservoirs are sho'im in ths lollowiag table. The fc.abls also 
shows the ayerags aiao-unt: scooped and the standard dSTiation of 
scooping . 



Scoop no. 


tJiisie^ed fat 


i Kidroniissd fat | 
1 particles | 


P 


372,4 


3S4.S i 


1 2 


3Sg.3 


3S1.S 1 

. . . . ii 




385.5 


354,1 j 


4 


373.2 


357,3 • 




37S.S 




g 


3:?S.2 


3 S3 . 4 


7 


376, t 


3. =3 5.1 




3 74 . S 


3S:S.S 


9 


336. 7 


3S5.:1 


\ 10 


37S.2 


. 1. 


11 


373.3 


352,3 




386.5 




13 ■ 


3aa.3 


357.x 1 


2:4 


3S.2.;S 




15 


373.0 


:3SS,4 1 


IS 




3SS..2 1 


17 


380.3 




IS 


381,3 


350.4 1 

1 


19 




355,4 1 
ll 


i . ■ 


373 .5 


355. S 1 

... ...... 


37.9,77 


355.27 1 


i Sfcandard 

L . . 

pern a tl on 


7 , 571 
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8 « 3 . CpaaclusioaS 

the Raspberary micrsnised fat particles prodticed wsr^ wltMa she 
patent fspesif icafcion for wJiafc conceriis the >3WP apd the p^s?tdql*s 
5 sizB di stiribtit i on . 

Cos^afed to tfee uisiisieved Raspberry particles, R^e^pb^x'ry" 

microniaed fat particles showed xtnpxoved easiness of dosing 

since dosing was Taore rej>rod«ci:i5Xe, as: standard deviation. 
10 results aiipwsid. 

Improwd stability o;| fish oil miprosilsed fat particles 
is ccliST^jared to unaieT/ed fish oil fst. particles. 

S ^ 3,. JSafcarial and methods 

♦ Iroduction of fish ci^il - Hiig roai^ed^g^ and fflglgyed 

2.0 ,f jgfa oil fat part icXeg , 

.The. f ollowiiig ingredient^ were used Isa this experiment j 

2S 
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Ingredisnt 


Percent ags 


maitodsxtrlne 


28.13% 


pasti-y flour 


35,3% 


giuvaudan Roure Matux-a.1 LeraQri; Pliwour; 201 


1 , eb% 


tat blsna 


34 , S% 


yellow #5 . ' ' ' ■ ' 


0 . 03 % 


Xecithin ■ ' 


0>1% 


Pat bXssxd 




1/ sstearine (partiaily ioyarogenafeaEi sc#ekn 

oil) 


.:iS% 


CLSP 870 (parfciaaiy hydrDfogenatea vsgetable. 
oil ~ soybean, cottonsssd) 


55% 


BSA/Dl-iA enriched fish oil 


3 0% 



Fish oil tnicronisfed fat particlee were procKiced followir^g 
laboratory flake Tiiakfe-up prooeSura, as: reported in t'm patent 
5 (Hethod l.x) , A 312G mtmti. sise Comil was xised at 1200 ram. 
Large fisli oil mioroniaed fat pax^ticles were sieved and the 
fraction between US #3 a«d #S (E.oTap sieves) obtained, 

IMsiev^d ii&t oil fat .pa.a^t.ic.ls^3 were obtained follG!Vf-i:rig the 
IQ ssme proeeclure ased produce iish eil mioronisedi fat 

parfclcrlss except that they wsrs not isieved after ^Riliing, 

♦ Stprgog^rdal 

IS S^!T55les of unsisyed fish oil pasjt isles aad of fish oil 
TSiicromised fat par-ticiss w^re stored in sajia-S^iDh: h6m& at 3S''C 
for as days. The lid isf each box md four pimehed holes: for: 
the., .fr^e .circulation ^jf air. 
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Paneling was carried out in Loders Groklaan USA. 12 panelists 
were ussd for She sansory evaluation. Using the unsie^^ed fish 
5^ oil fat particles as reiiereiics , panelists were asked to scorsi 
the intensity of fish off -flavours of, fd^b, oil xnlcrouised fat 
particles -using the following seal®; 

*/■- 3.0 ~ big dif fereBce 

10 4-/-- 2,S ve^ry clear difference 

+,/- 2.0 ~ clear difference 

+/-- 1.5 r« very noticeabis difference 

■f-/- 1.Q »^ noticeable difference 

^i- 0.5 slight difference 

IS 0 aarae as xetBxenc^ 

+ arxd " referred to Isss and raora i-aapeotively. 



f i^S^^A.9B...9±...M:^'^ ^^-^ micrprxised fafc partiel QS and fiafe oil 

The percentage of sievsd (retained bestwean sieves #3 and #S) 
3:5 fish oil Hiicroniaed fat particles and unsievsd fish oil fat 
particles within i 0.4*MWD were 93,0% and 70,5% respectively. 
The pereentaga was calsulatsd as reported in the patent (Meuftod 
1.1) . 



3 0 .The MWD of ths fish oil Tfiicronised fat particles and of tha 
unsieved fat particle& ^ere 3808.0 and 3737.1, respectively. 
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Tfa« p©rt.icle slse disfcribufcioB of th& tx^h oil micxosiism^ fat 
particles rstained between sieve #3 and #8 eijd of the linsleved 
f ishi oil fat particles are showi 1:es ths following tabis. 



Microaised ;£at paxticles 



j'JS'# ■ 1 Screen 
j t ^"-"^ 












% 


jo. 25" 1 6300 




a 


0 






■,^.„„..,^.x ....... . 


1:3.5 1 mOQ 

, t 


5950 




0 


5600 


;5?I0;0 


14 , 66 




i4 1 4750 
1 ., J ..,„ ,.,,„ , 


517S . 


12,7? 




4750 


5X75 


14.6 


6 j 3350 

1 




56. 0£f j 5$ .7 


3350 " 






[■8 


2360 


asss 


30, 43 1 30\3 
\ 


2360 


2^55 j 19.13 


.I S . X 


ilO.: 

i 


2000 


31SQ: 


1 ^ 1.8 1 i. 


SO: 00 


2 IS 6 


3.74 


3 ,7 


12. 










1790 


1SS:0 


2.57 


ZrS 


14 






1 1 i4;oe 


■ ■ . 


lv94 


l.S 


16 












1.3 


18 








i 106:0 


.10.90 1 i./is 

t 


lA 
^''^ 


2;o 








! aso 

.t 




■ 


1700 


18 so; 


0 • 05 


0 j 5:00 




3 , 0 






100,47 


100 i 


jib 0.17 


1:00 



The particle si^« :distribufeio)i is alsd; IsKown in tkSs follcysvir'g 
0raj>h. 
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Particrfs size dlstributJon 



10. 




15 

Pissh oil micromsed zsit giarticles a^d fish oil Xissieved £at 
pairtlciss did not; Isave any fish fla\'0-ur at. tlrae zsro, 
20; .insinediateiy affcex^ produdfeion. In the' following tsbls results of 
Vm sensory -eVialtiatacaj, a^tar 25 days storage, of the fish oil 
micronised fat particles are shown. The unsisved fractioK: was 
useid as t^t^T^ncB and eonsseguantly rsprssentB the "saro" oji the 
ilhie scale. 

25 









Ratio +V8 or -ve 


llsiterisity oxf - 


less 


-1.7 


12/12 lees fish 








aroma 
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9.3. Coiiciusioas 

The interssity of iilsby flairour has: been previously xised to 
establish shelf -lifs/stabllity of food products/ ingrediertts 
5 enriched with omega- 3 fatty acids;, priiaarily of fish origin 
(Iiiteraationisl Joxirnal oi; Pood Sciences and S^utritloH: 50, SS- 
49, 199S) , Fishy of f -f lavoi^rs are caused by the oxidation of 
pmegs-S fatty acids, rmrf uastables in the presence or oxjg&n 
and light. 

10 

In this trial, the cornparison between storsd fish olX 
mics^onis^ci £&t particles and stored uxisie-vsd fish oil fat 
particles showed that the fishy off-flavour inicronissd iiat 
particles was leas intense. Therefox-s it can be coxicluded that 
15 fish oil "raiaronLaed fat particles* are roore stahle toward^ 

_ axidation tha» tinsievsd fd^h oil fafc pa^rtisles during suorage. 

:■ 

20 iTiiprovad oral melt and/or ha;r:driesg and/or t.axt\;re of mierpnlsed 
fat partipl^e compAxm to unsievad fat particles. 

lO.X.Materiai a»d methods 

2.?. ♦ Pro duction of S t rawberry mjatonl^ f^t^ /Parti-gqea ..and 
WmBS„§^m^^^W fat ^rticXeg 



the following ingredients wsre used in this experiineiit : 



wo omtHJiga 










Parceatage 


M-^atex II (partially hydrogansted -vegetatol^ oil 
- soybean cottonseed) 

- -v......,-.^, ■„ ; ; ; _x 


31. G% 


Xcixig sugar SX 


30.13% 


Saiidiiig sxsa&t 


16.05% 


Urxbleached 'pascry flaur 


17.0% 


Maiic acid 


^" 1.5% ^ 


TricalciuiR phosphaca 


,0.4% 


SodiatB citratey denydratis 


0.3% 


St X'awbe r ry f 1 avour 


1.5% 


DD -40 strawberry powdar 




FD&C R«d #40 09310 (food colorant) 


0:.1% 


FD&C Blue 1^2 09901 (food oolorant) 


0,01% 


Lecithin powdsr 


0,01% 

i . 



Micrordaed fat paiticies were produced following laboratory 
flake raalve-up procedure, as reported ill the patejit (Method 
5 l .X) , A 187:0 screen sise Comil was waed at 1200 tpm. 

Mediuni Strawberz-y raioro;c3.is«<i fat particles we.re sieved ^nd the 
fraction between gs #6 and #12 (Sweuco sie^e®) obtained. 

10 Tlnsieved Strawfoer:ry fat particles -v^~re obtained following the 
same jjrocsdui'e wsed to pz-oduce Strawberry miorojiiasd fat 
particles ^s:cept that they- were jiot sieived after malliag, 

* ^'ygp^rat ion of strawberry glaTOursd toargariins 

IS 

Samplss of xmsieved Strawberry fat particlss :or Strawberry 
Kdcrosdsed fat particles" were coiribined to coRjmercxal saargarin® 
in the asiDiant Ql 10% and mixed with a Hobart mixer for 5 
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rainutes at 1cm speed. Samples were theK, stored ia sandwich 
boxss in ths fridge auid paxtelsd after 2S days storage. 



,3 

P&nelijig was. carried ovA. in Loders Croklaan USA. 12 panelists 
were used for the sensory e-mimtioja . Using the margarine 
dontaiaing unsxeved Strawberry fat particles as rs£eranes, 
•panslists wars asked to coKipare it against uhe Kiargarine made 
10 with Straxvberry irdcronigied fat particles. The sensory score 
sheet included a line scale for each attribura. The seals range 
went mom +3: and -3, and characterised, by the following I gsvels? 

+ /- 3.0 big difference 

15 -i-;/" :;2.5 « very clear differsnce 

*/- S.O- » -Clear difference 

+ /- 1,5 « very noticeable diffsrapxije 

■'!■/■' 1,0 iioticeable differeiice 

+ /- 0.S « slight differ'sncs 

20 0 sacne as reference 

and - referred to less and wore respect iveiy.. 

Ths £ollowing attri.b^.ites were sva.luated in margarine;. 



2S 





negatt'v® 


6 


positi-w^ i 


Bleeding of the inclusions 


leas 


G. 


more 


Appearance of partic'iss 


fewer 


.D: 




Flavonr impast 


^ i:e.^s 


0 


more | 


i Meltdown 


slower 


0 


quieter j 


Wajcisaess 


less 


0 


jnore i 

J 



into ths «i«rwa-ritte; App&sr&ncB a£ parsiels;® 



■ot c.olaas- fr-Qffi tae partiales 
clear dlfJtlaetxcsh b8t-w#aji th& 
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margariae iiaciigrouad axxd tiie x&M.ish particle; Flavoyr i»|>act: « Xpcalissd 
boost of flavour/ Savour iatgaslty; cdosac; » sp«s«3 sfe the pprodwct 

ynm'lbs in fehs sijoufcjjj WMxiasss « resembliag wax in fcextewrss/mossSij Ssei. 

♦ pgoguct i^ of Straygberry - . .ndg ronised f&b .. p articles 
Stravtfbsyry uriaieved fa t garticlea: 

iO The percentage of aleir^d (mtained between siayeg #6 ancl #12) 
Strawberry microa.ise(3 fat particles; and wssieved Strawberry fat 
part idea wltiiin ± Q,4*MWE> was s&.si and 47.4%, respectivesiy. 
The percentage was balcttietted as reported !:« th& patent ^J^ethsd 
i»X) « 

The mm of the Strawberry microhised fat particles and vmsieTed 
StrsiVJberry fat partioles? were 2948. 0 aiid 2241.5 raspectlvely . 

Tihs particles size distribution ot the Strawberry "micrariised 
fat.; particles" rer,ai;o.ed between sieve #6 and Ttl2 and of tlvs 
20 uiisieved Strawbez'ry fat particles were the following. 



2t? 
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JSicromised fats paeticies 


0nsiev®d fat paE-tiales 




Screen 








Sc::reei!. 


Mean 


Gramis 


% 




&iz<3 


Size 






size 


Size 






4 


475.0 


4 750 


0.00 


0% 


4 7B0 


4 750 


0 . 10 


0.1,3% 


S 


33 50 


4050 


19.61 


19.6£% 


3350 


4050 


12 ,70 


IS .70% 


8 


23 60 . 


,2 655 


62, 32 


62 .1S% 


23 SC 


.2 8 55 


27. 62 


36.32% 


10 


2000 


2180 


13 -as 


13 .32% 


2000 


2180 


3. 04 


10,57% 


IS 


1700 


1850 


4 . 00 


4.01% 


17 00 


IS 50 


3 . .3 7 


4.43% 


14 




, 155,0 


Q,54 


0.54% 


14 00 


ISSO 


2,44 


3 ,,21% 


16 








■^-^ ™ 


11 SO 


1290 


1 , 84 


2.42% 


18 










1000 


10 90 


3 . 44 


4 , .52 % 


20 










8S0 


925 


2,83 


3.72% 


pan 


1180 


118Q 


0.2 a 


0,28% 


250 


250 


13.67 


,17 . $B% 










100% 






76 vOS 


' 100% 



'^^'^ Particle aim disfcrlbution is also sfeown In the ,fpXlQwi?ag 



Particle siz© til^tttution 

70 q : : 



10 




wo 82/100183 



49 

Xri the Sollawiag: tabie results of the sensory e-valus.tioiiv after 
25 dafs sfcorage> of margarii^^ with Sfct:awb«rt|f: mcronised fat 
5 pax-ticles are sho-wn. margarine witij isnsieT^d StsraWberry fat 

particles ^& u^ed as ref e^rersce and cioijsequsntly repEsseRteS 
ths ''saro" on the liSes jacals. 



i 

^. •f.^i,^.^ — „ 






Eatio p6s or neg 


Satio specific 


iBleeaiiig of 
inclusioiis 


i 
1 

! 


b.l«ei3ing of 


a/12 « 

aofciceable! 

difference 


[particle^ 

j 


more 


+0.4 


8/12 * TOore 
particles 


7 /13 » -^-1,0 
noticeable 
cliff earsncs 


1 Flavour 
|itc|>a.ct. 


more 




7 /lis - moi'e f iavbur 


7/12 - 




slow 

er 


-■Q.i. 

■ 


7/12 - siowssr 

, 


4/12 » -1,0 
riot ice able 
diffsreiice 






"0 * 2 


7/12 » J?j6r« waxy 


notic'sabls 
difference 



FroTfi: the results : of the pansling the foiaowlng eoiiaiusions 
15 could be dra%'tfr;: 
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♦ tn th« margarine with Strawberry ciiGroni,3ed fat particles, 
inclusions were fnore distinctivs tfean In. the control 
{margarine with imsieved Strav^berry fat particles), siaca 
there was less bleeding and more particls apj:;sax'ancs (clesx 

5 distinction between tiis margarine background and the reddish 
particles).. 

♦ In the ■nai-garins with Strawberry^ micronised Sat particles 
there wss s. higher mouth serisation of the ir^ciusions than in, 
the control, Jhtluaions aj>peared to be mxisr and h^d «t 

10: slower s^eltdDwn, 'Therefore they were texttirally: more 
identifiable .^s distindfciye iucliisions . 

♦ Finally it appeared that there Was ciearar fxRvonx 
Idaj^ittfieatiQn from both the margsrise and the ihclaslon 
when Strawberry microitised fat partiale^ 'were rased in the 

15: productibn of the flavoured TOargarihe, the latter showed/ 

* naittely, a jRore infcesssse f lavouif from the inclusioh tefaan the 

cohtrdl ; 

Overall it coald be cpmcluded that ■uaiftg Strawberry micrbnised 
20 fat particles in the prpducfcion of fIa;voUred margarine, there 
was iitprovsaejat Ih both visual and jtiouth psrcejitibiisv if 
coSi|;ared to rsiarggirins produced with Strawberry ynslev^d fat 
|>artlcles. 

■IB. XI 

Shakfiibi«j ssi'aas: with Hiiaronised :fat particles 
ll>l.Ha.fcsrial a»d Rvsthods 

m 



SI 

The fdilpy?ing ir^grediepts we^re used in tills easperlcnent ; 







Arafcex Ii {pa.rtiali;y liysJroge^ 'v^egetsible oil 
- ^oy^bean and aottpa s«!e4} 


35% 


Uhbieaclied- pastry fl.Gwe.r 




Tomaito povsFder 


24% 


Gramilated sait 


i . 5% 


Citric acid anhydrous, grsnular 


0 . 5% 


Tomato flaraui:- cin powder) 


0.2% 


Tomato flavour {in oil forsTs) 


2% 


Basil flavour (in oil form) 


0.5% 


Basil powder 


Ov05% 



Micronised. fat: particles wsrs produced following laboratory- 
flake aiake-up procedure, as .reported in che patent i?-!e:fehod 
1,1), K %S"m screen siKe Comil was lassed at a.200rpm for 
grindliig, 

IG 

M&ditiHj feomato/basil Kieronissd fat particles were sieysd and 
the fraqtion between US #4 and #8 {EoTap sieves) obtained. 

** Si^aiceable sauce ap pXiagitxon: 

15 

150g of "pips rigate" pasfca was cooked in 1 liter salted 
boiling wiater for Sniin. Pasta was then drained and poured into 
SI bowl. 30g Of tomato/basil microniaed fat particlss wer^ Uien 
mixed with the pasta for 30s and served,. 
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* of t^mto/bagj^ zat particles 

S The percentage of sieved (retained, -between sieves #8 and #4) 
microaised fat particles wifchin ± O.^^-Wm 5^as 93, 2% < The 
perceafcsge was calculated as reporte-d, in the p^feeiit (Method 
1.1} . 

Ifee: p&tticle size diatributios of: the ''microMs.ed fat 
p paeticlais » retciihed toetwsen sieve: #8 and #4 was the £oilowirig> 







Mean Sisie 










4750 


0 


0 


s 


33 50 


4050 


2 B . -37 




s 


23 SO 


2855 


7S.41 


7S.4 


10 


2000 


2180 


4\S? 


4 . OS 




1700 


1S5G 


0,C8 


0 ,07 


San. 


14 0 0 


1B50 


Q:G9 


0.08 








112 . S2 

■ 


100.0(5% 




size (pm) 



retasnst} between sie^e #4^h<i #8 
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Thst Wip of tfo^ microiiia:e4 fat partiqles was 3l2;9.S. 



4 ghakeable saueo applicat loa 

5 P®st?5 s^ucB looked crearriy and hornDgeneoug afte'r stirring, witia 
a r'icfa toimtp axicl ba?sil flavour, resexnbling the odiour and 
f lavour of a f restoly nrjade tejm&to puree. 

11 V 3 iCbnelusioniS 

10, 

The raicsronised fat particles eciilt^ be .-as«d in a .^hakable sauce 
appl 3: cation to giX'-e additiptial/aif £ersiit texture a»<i/or flavour 
and/or appearanee to a varisty of food such as tsjeat aad 
vegetable dishaa, pasta, dsssexts, Furthanxiore tUsv could be 
15 used in the food ssrvica aisctor to divsrg.ii:y products starting 
from a eossabii base (i.e. pasta, crfebes, botdogSj, ics-creaiYJS, 
yogurt, frapps-) , eitber irx the fcrss of toppiag- at inclusion,- 

20 

ShafcaBIe topping/l^nelugion Vith Ttiicronised. fat parfciclss 
12 .i> Material ajid loetijods 

* Pro tection q £ cinnamon/sfcre uaei ^dcronised Sa t i^-a rciclss 
T^e follox-fisg Irigrsdients were used in this experiment ? 

30. 



54 



Jngrsdisnt 




Ar-atex L {xDartlally hydrogexiated vegatablg; qII 
■•■ soybeaK and cofetoaeeed) 




Po^'^dered sugar 




Grarmlated sugar 


a 3,0 si- 


Cinnarfion pcn'-zdsr 


ll. 00 % 


Cinnanton flavour Hasegaws 


2 ,00% 


: Lecithin po%vder 


Q ..03% 



Micronis^dd fat particles Were prodtaced followirjg laboratox^.'' 
flake sTsaks-up procec(.jre, as report in the patient (Method 
5 1.1), A 187G sGJJeeri size Zomil was lisfed at l^iOOrpm f or 
grir4ing, 

-:. Mediim oinnajnoa Mcronlsad fat partlGles were sieved and: the 
fraction foetwesn t.?S #6 aisd #12 (Rotap sievesj obtadned. 

10 

* tp ppigg / in.ci' as:io ri a pplication 

A dessert mix ("Milky bar"), wag pv&p&rBd f ollawijjg the recipe 
ixidicated on ch-e packaging. 3pOml df cold milk ^«ere pouirsd into 
X5 a large toowl, 800 of desssrt raias was adtisd and yhi^ksd 'ontil 

a) Inclusion appiicatior. j half was added: of ISg of cinnamon 
miarpnised fsfc paarticXeB, miaced with a Spooii and ^spoonfed on 
30 a cup. The c-Ujft was left ip. the fridge fcr aOitJin before 

h) Topping application; the other iialf of the crsans was spooried 
pn a cup and stored ia the fridge |or ZOm^n. Befare servixig 



the er^sim Vas sprinScled with 83 of ciBaatson: ttiicronised fat 
particles , 

5 

* ?±>.^^:" gtlon- o f. c .partigles 

The percentage of sieved (retained benween sieves #6 aiid #12} 
micron! sed fat particles witMn ± 0.4*MHD was S3 . 9%. 
10 Th<2 range of MWO-0,4*M^D to M^^D^-0 , 4*HWD was calculated, me 
percentagsi calculated is based on the Sact chat a plot of the 
cumulativa distribution vs tii^ particle size is a straight 
line.: 

15 Tlie particle size distribution of the microniised tat particlas: 
. rstained between, sieve #8 axid #20 was t.£ie. following. 



wo 



XJS# 




SJeatt S±K8 




% 


0 , 2 S " 


63 00 


6300 


0 


0 . 0% 


3 .-.5 


5600 


S9BQ 




0.0% 


4 


4 750 


^115 


0 


0.0% 


S 


3350 


4050 




0.4% 


s 




28$5 


47 .43 


47.3% 


10 


SPOO 


2 ISO 


23.40 


23,3% 


1^ 


. 1700 


1850: 


i:2 ..ss 




. 14 


140S 


ISSO 


10.25 


10.2% 


..IS 


1180 


12 90 


4,73 


4 . 7% 


18 


100 0 


1090 


1,43 


1,4% 




^3 5 0 




0 


0.0% 


3 Q 


600 


72S 


D 


0.0,% 


40 


■.425 


;sx2.;5 


0 


0.0% 


S?"""" 


300 


3S2:.5 


.0 


0 , 0% 


Pan 


250 


275 


0 


^ 

■:G.0% 


Total 






100.3a 


ieo;:oo% ' 




10 0 2000 4DS0 mm moo 
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The ot fche micronised fat particles isfas 2344 , 

♦ Shakeable topping/ inclusioxi applicatioxi 

S Both samples had a distinct cinnatnon flavaur. In the sample in 
whicrh cinnamon micronised tiat. particles v^sre used. as 
inciusions, particles did not break during titixing . In both 
safrsplea there was n clear distinction between the particles and 
the baakgrouiid, particularly in appearance buc also in fiaTour, 
10 with a strorig bi^jr-gt ai; cir^iamojx fiavotir as fsoors. as ^asrfciciea 
wi©re crunched in the rooutb.. 

12 , 3 . Conclusions 

The irsicrcnieed fat particles could bs used ia a shakeable 
15 toppina/ inclusion to gbve additi.onal/dif fsrent textare and/or 
- . ; flavoar and/or appearance to a variety of food such as rcisat and 
■vegetable dishes, pasta, desserts. Furtheroaore t-hey could be 
UF-sed in the food sei-v'-ice ssccor to diversify products starting 
from a commoa base (i.e. pasts, crepes, hot dogs, ibe~ creams, 
20 yogurt, frappa'), either in the forra of togplns or indlusibn. 

EXPERJMENT 13 

mt&fQwa-VB appiicaticxi of raicronised fat particles 
13.1, ]Kat;«xrial and »ta thotdp 

♦ gxgduct:iog....p£ j:^-caroteRe m icroniae d fat particlgs 



30. The foilowirsg ingrsdisnts wsre used in this eacperiment ; 



wo «2iK)s!)83 



,5S 


Ingredient 


1 Pare snt age | 


Aratex I: (partially iwdrogsnated vsgetable 
oil ■■ soybean and ccttoii ssssd) 


] 36.00%" j 
.1 1 


Unbleached pastrj^- flowsr . 


j, 34.50% i 


Maltodextria | 24.40% | 


MaCl , ; 


\ 1.97% j 


citric, scid.,. g^rarml.ate 


1 0,49% \ 


P-carofcene, 30% in oil (Roche'' 


\ 3.54% 1 



Mictoni^ed fat particles w©re psrodiicesi foilpwiiig laboratory 
flak© m^ke-up: procedure, ss rsporteci in tlis patent (Method 
S 1,1} . A ISSS screen size Comil was us^d at .1600 zptn £pr 
grinding, 

Smll carotene ini.cronis6d fat pa.?-t.lcies wer& sis-^jred and the 
fx-acticjri bfetwees US #16 arid #8 (RoTap sieves) abtadr^ed. 

3s of j5- carotene suicronised fat particles" were jjXaced on a 
si ice of Wasa bis quit /bread axid ffiicrowaved for Xmin at; SODSf- 

* q£ ■-• carotene mjgyoai^e d ^at partial^ a 

0 'Tb.e pe-rceintags of sie'ved (retained bstwseii s.i;<3veig #8 and #16} 
?s.l.crcmised fat partieles withiis. 4 .0..4*M?p 98-2%-,; 

The ra^-.ggs of MWD--0,4*M1P to nm^t3.'i*mB was ealculated, ^Tbe 
percentage calculated, is based on thm fact, tfeat a alot. ..of the 
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atimulafciYe distribution v's the parSiole sise is a straigiit; 
line . 

m& partipie size saistribution of fcb©:: taicronissci fat particles 
S irstaiiied faetxTOen sie^/e #8 m.d ilS -was the following. 











% 




Mm"' 




0 .17 


0 .17% 


i — 


2 0 00 


2180 


25,57 


25,G1% 


12 


170 0 


1850 


3 0.7S ' 


30..9:l% 




1400 


15S0 


2S.22 


26 .26% 


.16 


11 8 G 




12 . 73 


13 . 75% 




1000 


103 G 




3.S1% 


2G 


8S0 


925 


"a , 13 


0.13% 


Pan 


500: 


—75 






i "Total 






93,84 


100.00% 



Partteie siz© distribution 

10 
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The miO of the micronised fat particles was 1750,5. 
t Microwaye. »pgllc'ati.O:ri 

S Hhsn the slice of bread /bis cults was takexi out of the 
microwave, the particles were sseited but in appsarance still 
retained most of the structure. This allowed the particlea to 
have a arijspy look without falling aows froia the slice, as. tfee 
folXc5wing pic tar® shows. 

10 

13 . 3 , Cone lus ions 

The ffiicrcsnised fat particles could be used in a "micrdwave" 
application to give additional/dif f ersat text«r® m%6/<3X fxavDu;!:: 
15 and/or appearance to quick "wa:mup&gc'^ fast snacks. F«rthertaQ:te^ 
they cqtild foe used in the food ser^ide: sector to divsrsify 
products starting from & xmique base (i.e. muff in, waffles). 
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Appendix 
Bxpierittient 1 



i fifti.iiar'OTiaV 


r-^ .O™. 






i 2&5B 


.2S.7 1 733.7- 




&.1 j i:?0 


1850 


11,7 j 216. S 

j 


X5S0 




1290 


6x4 1 82,6 ' 


109G 


7. 3 j 7S,:S 


925 




61 S 


27.2 1 1:83,6 



Table l-lQ Particle siss: disfeributioa of ground, unsisved 
material froni experiment 1 



! Average Diaaaisfeer 
toieroias) 


(%> 


WiStig^ht Disdtietar 
i.iiaicrons ) 


4050 


3.1 




zmB 


74 .7 


^ X- 3 ^ * / 


2180 


13,4 


«oi .1 \ 




3.3 


iTTT"" \ 


1550 


0,2 





Table 1 .11 Part.icls size distriteation ot fraction A from 
experiment 1 



wo liSj'iooisa 



62 



Average Diameter 


Bercentagrs 


Weight Diameter 


(raicrons) 


(%) 

. iu™ 




2 8SS 


0 


■ 1. : , 


2I8C 




285.9 


1850 


33 .1 


■512 . 4 


,1350 


22,7 


351,9 


1290 


IS 


.206.4 


1090 


11 


119 . S 


S2S 


2 .3 


21,3 


675 


1.6 


10. S 



Table 1 .12 Partiale eizs distributior: pf fractidij. B from 



A-verage Diassxat^ir 
(mxcroaas) 


<%) 


WeigHt Diamefcer 




1290 


0,2 


■2 ,.6- 


10 90 


4,2 


45:. S 


925 


5,4 


50,9 


725 


24 . S 


180,5 ; 




23 , 1 






37.9 


137.4 ■ 1 


275 


4.3 


11,8 1 



Table 1.13 Pairtlcle size distribution of; f raction C f rotn 

expsijrimeat 1 



62 





U&asL weigist; 


% withijs ± 


0.3 of MTO 


f raqtipR 


1741 > .6 


41. S 


30,7 




2723 . 6 




94. S 


: Fraction B 






78.5 


Fract iors C 


54 5, S 







Table i:..14 Me^n weight diaTuetsr Qf eacli. xractloii trom 



S 

Slatpeirijaejifc 2 



(microns) 


{%) 


jV'eight Diameter 
(laicxajas) 


4 050 


0.8 


32 , 4 


2ass 


■ IS.* ■ ""^"^ 


439.7 


2180 




■■318.3 


1850 


.11. 9 


^--^ ™ — V 


IB 50 


11 ,-7 


181. 4 


1S90 


10 .1 




1090 


9,5 


103 .6 


.925 


3,3 


30.3 


675 


22y5 


151, S 



Table 1.15 Particle size disfcmbution of ground, uxjLsisiY.ed. 
10 material froffi eacgsrirneKt 2 
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S4 





(%) 


{microns) 


j 4 050 ' 


7.2 


291,6 i 


I 2 85S 






I 2180 

I ™ -™ ... 






I i,a.50 

■! 




18,5 :| 


1 15SG 


0,2 





Table- 1.16 P.art4Gl« size disfcribution of fractioti A 

©xpsriment. 2 



1 Average Diasnetsr 




Weight Biaiaeter 


1 (snicrons) 




(jsiicrotts) 

.... 


s 2 855 




■ ■■■■■■ 


j 218 0 


21.5 






28. 7 






23 .3 


3 SI, 2 




25.9 


:334:..l 


[ a 020 

|_™ L,..^ . _ 


G 


_ - 




0.4 


3 , 7 


S7S 

— — ,^ J 


0.3 





Table 1,17 



Pertisle slae distribatipn of fsjaction B txom 



1 
1 


weight 


0,4 of mm 


% withiji ± 
Q.3 of S«S9D ■ 


\ 

1 f ractioji 


IS 08.3 


:54..a: 


4,0 , S , 




277S 






j Fraction :B 


1700 , '7 







Table 1, IS Mean weight diameter of sach Sraeteion from 
experiment 3 
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Iv Mlcrordssd fat coBtinuo'us particles coraprising fat and non 
fat ingrsdisRts , wherein the particles have a mean weight 
diai^eter (Ml-ffi) of 700 to 4000 microns, while th& particles 
ha:vs a particle sise distri&ytipn so that snore than 75 wt 
% of the particles have a particle sizs that is inside th© 
saage {mo 4- 0-4. x. MM);, to {MWP - 0v4 ,x M^D) . 

2, Micronised fat continuous particles according to claim 1 
wherain the particles have a MWE> of IQOG to 3S0O Ttdctonfe., 
praferabiy ISOO tp 3.000 trdaroiis.,. 

3, Micronised particles according to claixns! 1 or 2 wJjsraln 
, the particles have a sizo distribution so that 5x102:3 than 

75 wt % is ljssi.de the range {MDW * 0.3 ,x MDW) to tWM - 

a ,.3 X ^^a3w) , 

«ioroni:Sed particles according to claiais 1 tc 3 whersin 
the particles comprise 10 to 90 wt % of non fat 
ingredients, .pre£orahly 20 -to 80 wt .%., mor's prefsrahly 25 
to 6 0 wt. 

5. Micronised particley according to claims 1 to 4 wherein 
the noK fat ingredients are at Isast one ingredient, 
aelocted from the group coxisisting of sngars.. 
carbohydrates^ starcbos, jaadieied stst^-ohes and flavouriKg 
compo-ands . 

S.. Micronised particles according fca claittis 1 to S wherein 
ths non fat ingreaient-s ars nntritloBally active 
ingredisnts . 
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7. Micronlses^ psrfcdcXss aecording to clais-vs 1 fco S whissreirs: 
tiie £^t: is a fat thafe displays a malting ppislt betwasi's - 5 
dC and 75 oC, pfaferably between. 10 and SO pC, vaosfc 
pref erably between 15 knd 45 oC. 

S . Microiiised particles Recording to claim ? wherein the £at 
is selected froTf. a fat salected froTO. the group consisting 
pi.:, sxmf lower oil, paitn oil, rape oil, cotton se«el oil^ 
SGv bean oil, taaize oil, shea oil, cosoa butt-sr, or 
frfetdticans tfesr^of or xri a hardened form or as xjractioti of 
the hardened oil oar as p^rbiaXXy hysJrol^'-sed oil rich in 
digljcarides ov as mixtures tlsearaoS. 

Micxroni^ed particlsB according to claim 7 whereiii the Jat 
is a riutrionaXlj^ aatATe; ts.t, preferably sslsctsd from a 
CLPi.~glycea?id© 6r a fat that cou^riseS; VWh fatty acid in 
high ajttounts such as fish bil^ fish oil cortdencratea, 
£mgai oils. 

10. Microniasd particles aGcordiug to claims l t6 g ^herain 
the flavour is selected from the gxqyp ctortslfetipg of 
btitter flavour:, cintaatis>rt fimK>v.t, fruit flavoiir, cheese 
flavpwr. 

11. Microxiised partiales according to olaiws X to 10 wherein 
the psrtiqles coipt^risig: Isss than 2 tsft % of ^v-ater. 



12. 



Food produstB ooTOp*'isincj s fat phase vjhereih fliore than 30 
wt % of the irdcronised psrticleB acGox-din9 to claims 1 to 
11 . axe present > 
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13, Food products according to claim 22 wherein the food 
product is selacned froi-n the group conBisting of ice 
cream, baked gpcids, coafcinga, fiiiings, toppljigs, soups , 
sauces-, dry mixes, spreads-. 

14. Process for the preparation of micronlsed fat continuous 
patfcicle^ with the ao>?vposi!ii.Qn according to cuaiGis 1 to 11 
wherein ; 

- a fat melt is made 

~ non fat ingredier;ts ars slurried in the molten fat 
~ the slurry is cooled, p3;-a.terably on a flaking drusrs 
cooler 

- flakes cf a fat contlnuoua slurry ara collocted from 
this drum f laker 

- T^ich flakes opcionally are reduced in s}izB, prsferably 
by a ^rBaker bar syste^n 

- vmssrsUpGn either ths flakes or the slse reduced flakes 
are subj«ot.ed ta a cryomillir-g by cockling them with a 
drybcoolant, .sucb as liquid nitrogen or solid ca3;tJon 
dioxide, and reducing theta in size while cold, in, 
particuaar tsfhile having a temperature of -20 to 10 oC, 

IS., ..Procsss aoeprding to claifsi 14 wherein the part.icles are 
milled in ths cryoffiiller to a particle size of mors than 
20 microiis aud in particular to particles with the giise 
ajid size disfcributian, taentiouad in claim X, 

16, Use of particle^ with -Che composition according to claim 1 
wherein the particles are applied in food products to; 

- iK^royfe the hlQ^aiaafeility o£. the mitrional 
ijKjresdisuts present in the partiolee and/6r 



$9 

- to itttprove the efcability of the siutrional iagrecJierits 

pre seat in the food prodxicts and/or 
~ tc iinprpye oral: melt:, har<Sisess or t«xt«re of food 

pri3di.aefcis and/or 
" to improve tiie iiomogeneiity cf the acitive ingredient xn 

the rood products ^nd/or 
^ td improve the easei o£ dosing of ^isor con^orieRts in 

food pr-oduct g . 
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